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Abstract 
6XSHUYLVHG FODVVLILFDWLRQ DOJRULWKPV KDYH EHFRPH YHU\ SRSXODU EHFDXVH RI WKHLU SRWHQWLDO DSSOLFDWLRQ LQ GHYHORSLQJ LQWHOOLJHQW GDWD DQDO\WLF
VRIWZDUH 7KHVH DOJRULWKPV DUH NQRZQ WR EH VHQVLWLYH WR WKH FKDUDFWHULVWLF DQG VWUXFWXUH RI LQSXW GDWDVHWV WKHUHIRUH UHVHDUFKHUV XVH GLIIHUHQW
DOJRULWKPVHOHFWLRQPHWKRGVWRVHOHFWWKHPRVWVXLWDEOHFODVVLILFDWLRQDOJRULWKPIRUVSHFLILFGDWDVHW7KHVHPHWKRGVGRQRWFRQVLGHUWKHXQFHUWDLQW\













FODVVLILFDWLRQDOJRULWKPV 6XSHUYLVHGFODVVLILFDWLRQDOJRULWKPVDUHRQHRI WKHPRVWSRSXODUPDFKLQH OHDUQLQJ WHFKQLTXHVZKHUH WKH
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7KH VHFRQG LVVXH LVPLVVLQJ YDOXHVZKLFK LV XVXDOO\ FDXVHGE\ KXPDQ UHODWHGRU HTXLSPHQW UHODWHG HUURUV7KHVHPLVVLQJ YDOXHV




DQG LUUHOHYDQW IHDWXUHVE\ VHOHFWLQJ WKHRQHV WKDW DUHPRVW UHODWHG WR WKH FODVV ODEHO > @7KLVZLOO LPSURYH WKHSHUIRUPDQFHRI
FODVVLILFDWLRQDOJRULWKPV
2QH GUDZEDFN RI FODVVLILFDWLRQ DOJRULWKPV LV WKH IDFW WKDW WKHLU SHUIRUPDQFH VXFK DV DFFXUDF\ DQG VSHHG GHSHQGV RQ WKH
FKDUDFWHULVWLFRIGDWDVHWVVXFKDVVL]HVSDUVLW\DQGGLPHQVLRQDOLW\>@7KLVUHVXOWVLQVHOHFWLYHVXSHULRULW\FKDUDFWHULVWLFPHDQLQJ
WKDW HDFK FODVVLILFDWLRQ DOJRULWKP SHUIRUPVZHOO RQ FHUWDLQ W\SH RI GDWDVHW >@ WKHUHIRUH WKH LQYHVWLJDWRU VKRXOG VHOHFW WKH ULJKW
FODVVLILFDWLRQDOJRULWKPIRUWKHVSHFLILFGDWDVHWEHLQJDQDO\]HG>@7KLVSURFHVVLVFDOOHGFODVVLILFDWLRQDOJRULWKPVHOHFWLRQDQGLVWKH
WKLUG VWHS LQ FODVVLILFDWLRQ DOJRULWKP IUDPHZRUN 7ZR PDLQ PHWKRGV IRU FODVVLILFDWLRQ DOJRULWKP VHOHFWLRQ LQFOXGH SHUIRUPDQFH
FRPSDULVRQDQGPHWDOHDUQLQJZKLFKZLOOEHGLVFXVVHGLQVHFWLRQ










,Q WKLV SDSHUZH SURSRVH D QHZ DOJRULWKP VHOHFWLRQPRGHO FDOOHG $QDO\WLF+LHUDUFK\ 3URFHVV$OJRULWKP6HOHFWLRQ $+3$6
ZKLFKFRQVLGHUVWKHXQFHUWDLQW\DERXWLQSXWGDWDVHWDQGUHODWLYHLPSRUWDQFHRIGLIIHUHQWSHUIRUPDQFHPHDVXUHPHQWV7KHVHSURSHUWLHV
PDNH WKH$+3$6PHWKRG VXLWDEOH IRU VRIWZDUH GHYHORSPHQW 7R LOOXVWUDWH WKLV ZH KDYH DSSOLHG WKH $+3$6PRGHO WR VDPSOH
PHGLFDOGDWDVHWVWRLGHQWLI\WKHPRVWGHVLUDEOHFODVVLILFDWLRQDOJRULWKPIRUGHYHORSLQJ&'66
7KH UHPLQGHURI WKLV SDSHU LV RUJDQL]HG DV IROORZV 6HFWLRQ LQFOXGHV D EULHI EDFNJURXQGRI GLIIHUHQW FODVVLILFDWLRQ DOJRULWKP
VHOHFWLRQPHWKRGVIROORZHGE\GHWDLOVRIWKH$+3PRGHO6HFWLRQSURYLGHVGHWDLOHGGHVFULSWLRQRIWKHSURSRVHG$+3$6PHWKRG
DQGWKHH[SHULPHQWDOUHVXOWVIROORZHGE\DEULHIFRQFOXVLRQLQVHFWLRQ
2. Background and Related Work






SHUIRUPDQFH RI FODVVLILFDWLRQ DOJRULWKPV %UD]GLO DQG 6RDUHV >@ KDYH SURSRVHG WKUHH GLIIHUHQW UDQNLQJ WHFKQLTXHV LQFOXGLQJ
$YHUDJH5DQN $56XFFHVV5DWH5DWLRV 655 DQG6LJQLILFDQW:LQV 6:7KHLU H[SHULPHQWV VKRZ WKDW655DQG$5SHUIRUP
EHWWHUWKDQ6:$ORQJWKHVDPHOLQHV'HPVDU>@KDVSURSRVHGQRQSDUDPHWULFWHVWVRI:LOFR[RQVLJQHGUDQNWHVWDQG)ULHGPDQWHVW
IRU FRPSDULVRQ RI GLIIHUHQW FODVVLILHUV 7KH\ FODLP WKDW QRQSDUDPHWULF WHVWV DUH PRUH VXLWDEOH IRU FODVVLILHU FRPSDULVRQ 7HVWLQJ
GLIIHUHQWFODVVLILFDWLRQDOJRULWKPVRQODUJHGDWDVHWVFDQEHFRPSXWDWLRQDOO\LQWHQVLYHDQGVORZ WKHUHIRUHVRPHUHVHDUFKHUVVXFKDV
3HWUDN>@KDVSURSRVHGVXEVDPSOLQJPHWKRGVWRHYDOXDWHWKHSHUIRUPDQFHRIGLIIHUHQWFODVVLILFDWLRQDOJRULWKPV
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$QDOWHUQDWLYHWRSHUIRUPDQFHFRPSDULVRQPHWKRGLVPHWDOHDUQLQJDSSURDFKZKHUHFODVVLILFDWLRQDOJRULWKPVDUHVHOHFWHGEDVHG
RQ WKH NQRZOHGJH DFTXLUHG IURPGDWDVHWV WKDW DUH VLPLODU WR WKH WDUJHW GDWDVHW ,QRWKHUZRUGVPHWDOHDUQLQJ FRQVLVWV RI OHDUQLQJ
DERXW WKH SHUIRUPDQFH RI OHDUQLQJ DOJRULWKPV ZLWKRXW GLUHFWO\ WHVWLQJ WKHP RQ WKH WDUJHW GDWDVHW >@0HWDOHDUQLQJ DOJRULWKPV




UXOHV WKDWFDQJXLGH WKHXVHU LQ FODVVLILFDWLRQDOJRULWKPVHOHFWLRQ$PXFK ODUJHU VFDOHSURMHFW UHJDUGLQJPHWDOHDUQLQJZDVFDOOHG
&RPSDUDWLYH 7HVWLQJ RI 6WDWLVWLFDO DQG /RJLFDO /HDUQLQJ 6WDW/RJ ZKHUH GLIIHUHQW PDFKLQH OHDUQLQJ DOJRULWKPV ZHUH WHVWHG WR
SURYLGHDEHQFKPDUN>@$ORQJWKHVDPHOLQHV/LPDQGKLVFROOHDJXHV>@KDYHHYDOXDWHGGLIIHUHQWFODVVLILFDWLRQDOJRULWKPVLQ
WHUPV RI DFFXUDF\ DQG&38 WLPH $FFRUGLQJ WR WKHLU UHVXOWV WKH 3RO\FODVV $OJRULWKP SURYLGHG WKH EHVW DFFXUDF\ EXW LW ZDV QRW
VWDWLVWLFDOO\VLJQLILFDQWO\GLIIHUHQW IURPRWKHUDOJRULWKPV5HJDUGLQJWR&38WLPHWKH&GHFLVLRQWUHHSURYLGHGWKHORZHVW&38
WLPH DQG LW ZDV VWDWLVWLFDOO\ VLJQLILFDQW ZKHQ FRPSDUHG WR RWKHU DOJRULWKPV 7DQZDQL DQG KLV FROOHDJXHV >@ KDYH IRFXVHG RQ
FODVVLILFDWLRQ DOJRULWKP VHOHFWLRQ IRU ELRPHGLFDO GDWDVHWV DQG SURYLGHG D FRPSUHKHQVLYH HYDOXDWLRQ RI GLYHUVH PDFKLQH OHDUQLQJ
DOJRULWKPVRQELRPHGLFDOGDWDVHWV7KH\DOVRSURYLGHGVHWRIJXLGHOLQHVIRUVHOHFWLQJWKHDSSURSULDWHFODVVLILHUEDVHGRQWKHSURSHUWLHV
RI WDUJHW ELRPHGLFDO GDWDVHW 2WKHU UHVHDUFKHUV VXFK DV .DORXVLV DQG +LODULR >@ KDYH SURSRVHG EXLOGLQJ DOJRULWKP SURILOHV WR
DGGUHVV WKH DOJRULWKP VHOHFWLRQ SUREOHP7KH SURILOHV FRQVLVW RIPHWDOHYHO IHDWXUH YDOXHV WKDW GHVFULEH WKH OHDUQLQJ DOJRULWKP LQ
WHUPVRIIXQFWLRQDOLW\UREXVWQHVVDQGVRRQ.DORXVLVDQG+LODULRXVHGH[SHUWNQRZOHGJHDQGSUHYLRXVHPSLULFDOVWXGLHVWRLGHQWLI\
WKH SURILOHV%URGOH\ >@ FRQVLGHUHG WKH DOJRULWKP VHOHFWLRQ SUREOHP DV DQ RSWLPL]DWLRQ SUREOHP DQG XVHG NQRZOHGJH DERXW WKH


















3URFHVV$+3ZDVGHYHORSHGE\6DDW\ LQ WKHV WRDLGGHFLVLRQPDNHUVUDQN LQIRUPDWLRQEDVHGRQSDLUZLVHFRPSDULVRQRID
QXPEHURIFULWHULD>@7KHFULWHULDFDQEHHLWKHUTXDOLWDWLYHTXDQWLWDWLYHRUERWK3DLUZLVHFRPSDULVRQVDUHPDGHDPRQJHOHPHQWV











$VKRXOGEHPRUHSUHIHUUHGRYHU LWHP& ,I QRW WKHQ WKH FRPSDULVRQVDUHQRWFRQVLVWHQW7KLVPHDVXUHRI LQFRQVLVWHQF\ LVFDOOHG
&RQVLVWHQF\ 5DWLR &5 ZKLFK VKRXOG EH OHVV WKDQ  WR REWDLQ SULRULW\ ZHLJKWV WKDW DUH DFFHSWDEOH 7KH IORZFKDUW RI GHFLVLRQ
SURFHVVIRU$+3LVVKRZQLQ)LJ
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)LJ)ORZFKDUWRIWKHGHFLVLRQSURFHVVRI$+3>@
3. Methodology and Results
7KHRYHUDOOIUDPHZRUNIRUWKHSURSRVHGFODVVLILFDWLRQDOJRULWKPVHOHFWLRQPRGHOFRQVLVWVRIVL[VWHSVDQGLVLOOXVWUDWHGLQ)LJ
)LJ2YHUDOOGHFLVLRQPDNLQJIUDPHZRUNIRULGHQWLI\LQJWKHPRVWVXLWDEOHFODVVLILFDWLRQPDFKLQHOHDUQLQJDOJRULWKPIRUPHGLFDOGDWDDQDO\VLVVRIWZDUH
$W VWHSRQH WHQGLIIHUHQWPHGLFDOGDWDVHWV IURP8&,UHSRVLWRU\ >@ ZHUH UHWULHYHG WR UHSUHVHQWVDPSOHPHGLFDOGDWDVHWV+LJK
GLPHQVLRQDO GDWDVHWV VXFK DV JHQH H[SUHVVLRQ DUH QRW FRQVLGHUHG LQ WKLV VWXG\ DV WKHVH W\SHV RI GDWDVHWV DUH XVXDOO\ XVHG E\
ELRHQJLQHHULQJ UHVHDUFKHVZKR FDQ HPSOR\ H[LVWLQJ FODVVLILFDWLRQ DOJRULWKP VHOHFWLRQPHWKRGV LQ WKH OLWHUDWXUH7KH IRFXV RI WKLV
VWXG\ LV PRUH RQ GLDJQRVWLF GDWDVHWV WKDW PLJKW EH XVHG LQ &'66 E\ KHDOWKFDUH SURIHVVLRQDOV ZKR GR QRW KDYH WKH QHFHVVDU\
NQRZOHGJH DERXW PDFKLQH OHDUQLQJ DOJRULWKPV  7KH GDWDVHWV XVHG LQ WKLV VWXG\ LQFOXGH %UHDVW &DQFHU :LVFRQVLQ 2ULJLQDO
'LDJQRVWLF DQG 3URJQRVWLF &DUGLRWRFRJUDSK\ 'LDEHWHV (FKRFDUGLRJUDP +HDUW 'LVHDVH 3DUNLQVRQ¶V +HSDWLWLV DQG 8ULQDU\
'LVHDVH7DEOHGHVFULEHVWKHGLIIHUHQWSURSHUWLHVRIWKHVHGDWDVHWV









(Normalize & Remove 
Missing Values)
Apply Six Different 
Supervised Classification 
Algorithms
Calculate the Performance 
for Each Algorithm
Apply AHP Model to Select 
the Most Desirable 
Algorithm for Each Dataset
Use Logistic Regression to 
Identify the best 












332   Sina Khanmohammadi and Mandana Rezaeiahari /  Procedia Computer Science  36 ( 2014 )  328 – 334 
7DEOH3URSHUWLHVRIGLIIHUHQWPHGLFDOGDWDVHWREWDLQHGIURP8&,UHSRVLWRU\
Dataset Number of Features
Number of 
Observations Dataset Characteristics Attribute Characteristics
Breast cancer Wisconsin (Original)   0XOWLYDULDWH ,QWHJHU
Breast Cancer Wisconsin (Diagnostic)   0XOWLYDULDWH 5HDO
Breast Cancer Wisconsin (Prognostic)   0XOWLYDULDWH 5HDO
Cardiotocography Data   0XOWLYDULDWH 5HDO
Diabetes Data   0XOWLYDULDWH7LPH6HULHV &DWHJRULFDO,QWHJHU
Echocardiogram Data   0XOWLYDULDWH &DWHJRULFDO,QWHJHU5HDO
Heart Disease Data   0XOWLYDULDWH &DWHJRULFDO5HDO
Parkinson’s Data   0XOWLYDULDWH 5HDO
Hepatitis Data   0XOWLYDULDWH &DWHJRULFDO,QWHJHU5HDO
Urinary Disease Data   0XOWLYDULDWH &DWHJRULFDO,QWHJHU





690   
/5   
.11   
1%   
'7   
'$   
8VLQJWKHUHVXOWVLQ7DEOHDQ$+3PRGHOZDVGHYHORSHGWRUDQNWKHEHVWPDFKLQHOHDUQLQJDOJRULWKPVIRUHDFKVSHFLILFGDWDVHW
$+3SURYLGHV DZD\ WR LQFRUSRUDWH H[SHUW¶V NQRZOHGJH LH KHDOWKFDUH SURYLGHUV¶ RSLQLRQV LQ FODVVLILFDWLRQ DOJRULWKP VHOHFWLRQ
ZKLFKKDVKDUGO\EHHQFDSWXUHGLQSUHYLRXVVWXGLHV&RQVLGHULQJH[SHUW¶VNQRZOHGJHSDLUZLVHFRPSDULVRQVIRUDWWULEXWHVDUHSODFHG
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7KH QH[W VWHS LV WR SHUIRUP WKH FDOFXODWLRQV IRU DOWHUQDWLYH FRPSDULVRQV ZLWK UHVSHFW WR HDFK RI WKH DWWULEXWHV 7KH DWWULEXWHV











อ ൌ ͲǤͲͶ ሺ͸ሻ




อ ൌ ͳǤͺʹ ሺ͹ሻ
ܥǤ ܴǤ ܪ ൌ ܯܯഥ ൌ
ͲǤͲͶͳ
ͳǤͺʹ ൌ ͲǤͲʹʹ ሺͺሻ
7DEOH6XPPDU\RIWKH$+3UHVXOWVIRUVHOHFWLQJWKHEHVWFODVVLILFDWLRQDOJRULWKPIRUHDFKRIWKHVDPSOHPHGLFDOGDWDVHWV











7KH UHVXOWV LQGLFDWH WKDW 690 DQG1% DUH WKH GRPLQDWLQJ PDFKLQH OHDUQLQJ DOJRULWKPV IRU DQDO\]LQJ WKH  VDPSOH PHGLFDO
GDWDVHWV7KHUHIRUHORJLVWLFUHJUHVVLRQZDVHPSOR\HGWRLGHQWLI\WKHPRVWGHVLUDEOHPDFKLQHOHDUQLQJFODVVLILFDWLRQDOJRULWKPIRUWKH
XQNQRZQPHGLFDOGDWDVHWWKDWZLOOEHXVHGLQ&'66)RUWKLVSXUSRVHWZRPDLQPHGLFDOGDWDVHWSURSHUWLHVQXPEHURIREVHUYDWLRQV
DQG QXPEHU RI IHDWXUHV ZHUH UDQGRPO\ VDPSOHG IURP WKHLU UHVSHFWLYH GLVWULEXWLRQ REWDLQHG IURP WKH SURSHUWLHV RI  VDPSOH
PHGLFDOGDWDVHWV1H[WORJLVWLFUHJUHVVLRQZDVWUDLQHGXVLQJWKHGDWDVHWVLQ7DEOHDQGWKHFRUUHVSRQGLQJILUVWFKRLFHFODVVLILFDWLRQ
DOJRULWKP )LQDOO\ WKH WUDLQHG ORJLVWLF UHJUHVVLRQ PRGHO ZDV WHVWHG RQ WKH VDPSOHG GDWDVHW SURSHUWLHV  7KH UHVXOWV RI ORJLVWLF
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Results for Selecting a Machine Learning Classification Algorithm for 
Unknown Medical Dataset
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4. Conclusions
,Q WKLV VWXG\DPHWDOHDUQLQJDOJRULWKP LVSURSRVHG WR FKRRVHDPDFKLQH OHDUQLQJFODVVLILFDWLRQDOJRULWKP WKDWFDQEHXVHG IRU
GHYHORSLQJFOLQLFDOGHFLVLRQVXSSRUWV\VWHP&'668VLQJ WHQVDPSOHPHGLFDOGDWDVHWV WKHSURSRVHGPRGHO VXJJHVW 690DV WKH
PRVWGHVLUDEOHFODVVLILFDWLRQDOJRULWKPIRUGHYHORSLQJ&'667KHDLPRIWKLVUHVHDUFKZDVQRWWRLGHQWLI\DFODVVLILFDWLRQDOJRULWKP
WKDWKDVWKHEHVWSHUIRUPDQFHLQDOOPHGLFDOGDWDVHWVUDWKHUWKHDLPZDVWRLGHQWLI\DQDOJRULWKPWKDWKDVWKHSRWHQWLDO WR SHUIRUP
ZHOO LQPRVWPHGLFDO GDWDVHWV 7KH UHOLDELOLW\ RI WKHPRGHO FDQ EH LPSURYHG XVLQJPRUH VDPSOH GDWDVHWV KRZHYHU JRRG TXDOLW\
DFFHVVLEOHGDWDVHWV WKDW FDQEHXVHG IRU WKLV SXUSRVH DUH OLPLWHG ,QRXU IXWXUHZRUNZHZLOO FRQVLGHUPRUH FKDUDFWHULVWLFVRI WKH
GDWDVHWVVXFKDVVSDUVLW\QRLVLQHVVDQGHWFWRLPSURYHWKHUHOLDELOLW\RIWKHPRGHO
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